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2. TEST APPROACH

This section covers the SMGT test approach, and the
pl anni ng, preparation and execution phases.

2.1 APPROACH

The approach to defining and inplenenting tests in the Q&GS

Proj ect Operations SM Test Program consists of four phases:

pl anni ng, preparation, execution, and post-test reporting. Each
phase is briefly discussed here and will be described in detail

t hr oughout the remai nder of this docunent.

Pl anni ng consists of identifying the various tests that conprise
the test program and devel oping this Master test plan which
defines the test objectives, approaches, facility requirenents,
and personnel requirenents for each test. Test definitions and
schedul es are presented in Appendi ces A through D of this
docunent. These tests fall into four general categories: 1)
ground systemstring tests, 2) flight hardware, 3) comand pl an
ground tests, and 4) ground and space conmuni cation network
testing. The first three categories will be included in the OGS
Project SMGT program and the fourth category of tests will be the
comuni cations tests which include | PAs, PDIs and ETEs.

Preparation for each test will consist of devel oping detail ed test
speci fic plan/procedures and scheduling the facilities and
personnel necessary to support the execution of the test. Any
briefing messages required for testing will be conpleted during
the preparation phase. The preparation phase will also include a
dry run, as applicable and tine permtting, to insure the
successful conpletion of the actual test.

Execution of each test will consist of conducting a Test Readi ness
Review (TRR), an on-line pre-test brief, executing the detailed
test plan/procedure, and conducting a post-test debrief. The
detail ed test plan/procedure will be annotated to reflect the as-
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run procedure resulting fromthe execution of the test. This as-

run procedure will be archived in the HST library after the test
is conplete.

Post-test reporting activities for each test will consist of

anal ysis of test results and Test/Simul ati on Anomaly Reports
(TSARs) written during test execution and an evaluation to
determ ne the success or failure of the test, based on the test
requirenments matrix. After each test a flash test report will be
generated. The flash test report consi sts of a cover sheet, a
list of any TSARs witten, and a copy of the requirenents matrix
i ndi cating which requirenents were net and which were not. The
necessity to performfollowup testing and the definition of these
tests, based on the approach described here, will be determ ned
based on these post-test activities. A final Test Report will be
rel eased four weeks after test conpletion.

2.2 PLANNI NG PHASE

This section contains the definition of the OGS SM Proj ect
Qperations Test Program the objectives of the Program the test
approach; testing standards; generation of requirenents,
verification matrices; outline of the roles and responsibilities;
and identification of the tests. All these elements as defined
in this document conprise the G&GS SM Proj ect Qperations Test
Program

2.2.1 O8GS SM Project Operations Test Team

An OGS SM Project Qperations Test Teamw || be the focal point
for all SMtesting activities. This O&GS SM Proj ect Qperations
Test Teamw || be fornmed to provide | eadership, decision naking
authority, and direction during the inplenentation of the C&GS SM
Project Qperations Test Program This O&GS SM Proj ect Operations
Test Teamw || be coordinated by the O&GS SMSE. The OGS SM
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Project Operations Test Teamw || consist of nenbers fromthe

fol |l ow ng organi zati ons:

e Code 441

 Code 442

e Code 500

e STScl

e MOSES Systens Engi neering

« MOSES SVG

e Flight Qperations Support Team
« | TAV

« PDB Ofice

* Instrunent and ORU Contractors
e VEST

« DCC

The O&GS SM Project Qperations Test Teamw ll be forned early in
t he pl anni ng phase of the O&GS Project Qperations SM Test Program
The responsibilities of the O&S SM Proj ect Qperations Test Team
wi Il include:

« Establishing and managing t he objectives and priorities
for all test activities.

e Coordinating all organizations supporting the Q&GS SM
Proj ect Operations Test Program

e Coordinati ng the production, distribution and revi ew of
docunentation generated as a result of this testing.

e Coordinati ng test schedul es and resources.

e Mintaining requirenments verification matrices

e Aiding in problemresolution

« Establishing plan/procedure, and flash and final test
report distribution.
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2.2.2 (bjectives of the O&GS SM Project Operations Test Program

The OGS SM Proj ect Qperations Test Programtest requirenents
matrix is in Appendix E. It will be used to generate the test
obj ectives for each test.

The objectives of the &GS Project Qperations SM Test Program
Requi rements which are:

 Verify the ability of the SM Conmand plan to support SM
oper ati ons.

 Verify the ability of the ground and flight systens to
support SM operations, Servicing M ssion Goservatory
Verification(SMOV) and post SMOV activities.

* Verify conpatibility of the ground systemw th the flight
H Wand software (S/W.

 Verify the ability of the ground systemto support
simul ations and Joint Integrated Sinmulations (JISs).

* Verify the ability of the ground systemto support flight
har dwar e t esti ng.

e Verify comuni cations (conmand and tel enetry capabilities)
bet ween KSC el enents, JSC el enents, Tracking and Data Rel ay
Satellite (TDRS) System (TDRSS), STGI, DSN GN and GSFC
el ement s.

e Provide Level |1l verification of PDB servicing m ssion
critical file paraneters.

2.2.3 O8GS SM Project Operations Test Approach

The OGS SM Proj ect Qperations Test approach will be the sane
approach that was used during the first servicing mssion. There
will be SMGTs (ground systemstring, ground system flight systen
har dwar e and command pl an end-to-end tests) and conmuni cati ons
tests (I PAs, PDIs and ETEs). These tests are detailed in the
foll owi ng four appendi ces:
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 Appendix A details the ground systemstring tests

« Appendix B details the flight hardware SMGTs
 Appendix C details the command pl an SMGT
 Appendix D details the conmmuni cations tests.

Each appendi x contains the definition of test objectives,
identification of |ead organi zation, identification of supporting
organi zations and resource (i.e., people, facilities, systens) and
requirenments. This test plan will cover all the separate tests
that make up the OGS Project Qperations SM Test Program Each

i ndividual test will have a unique test plan/procedures witten
and reviewed prior to the execution of the test. Sections 1 - 5
of each test plan/procedure will contain any test specific
planning itens required for that test. Section 6 of each test

pl an/ procedure will contain the pre-test set-up, step-by-step
procedures including applicable command pl an sequences and the
post-test hardware/ software wap-up. At the conclusion of each
test there is an on-line post-test briefing, a flash test report
will be issued, and there will be a final test report issued that
covers the test results.

2.2.3.1 Servicing Mssion Gound Test. There are three types of

SMGTs, ground systemstring tests, integrated ground systeniflight
systeniflight hardware and conmand plan tests. The ground system
string tests will be used to validate the ground system readi ness
to support flight hardware testing. System Readiness (SR #2 ,

#3 ,and #4 requirenments will be satisfied by the ground system
string tests. There are three SMaT ground systemstring tests,
SMGT 21, 22, and 23 part 1. These SMGIs are detail ed i n Appendi X
A.  The second type of SMGT is the integrated ground system flight
systeniflight hardware tests. The H Wtests will be executed
after the appropriate ground string test which support the
correspondi ng capabilities have been conpl eted. These SMGTs
will verify that the ground systemcan interface with the flight
har dwar e and can successfully execute the command plan. There
will be a flight hardware test run for each ORUOR that is
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installed as part of SM Currently, there are el even hardware

SM&Ts: SMaT 24, 25, 26, 27, 29, 30, 31, 32, 34, 35, and 36.
The hardware SMGTs are detailed in Appendi x B. The conmand pl an
will also be validated during this phase of testing. The comand
plan SMGT is SMGT 23 part 2 and is detailed in Appendix C.  This
will be the last SMGT run before the SM

2.2.3.2 Interface Performance Activities. The |IPAs test the

i nterfaces between JSC and GSFC. These tests are run prior to the
JISs. There are seven | PAs schedul ed to support the SM The
first two are early JSC tel enetry and hazardous comand tests.

The first two |PAs will be rerun after the ground systemis ready
for Servicing M ssion (SM external testing, followed by three
addi tional 1PAs, integrated | oad checkout, external facility
support, and El ectrical System Test Laboratory/ Shuttle Avionics
Interface Laboratory (ESTL/SAIL) testing

2.2.3.3 Performance Denonstration Test. The PDTs test the
interfaces between KSC and GSFC. There are 5 PDIs: aft deck
telenetry and command testing, Cargo |Interrogation Test

Equi pment (CITE) interface testing, Merritt Island Annex

(M LA)/ GSFC Ground Support Equi pnent (GSE) testing, Obiter
Processing Facility (OPF) interface testing, and the pad interface
testing.

2.2.3.4 End-to-End. The ETEs are tests of multiple systens to

verify commruni cations |links and configurations prior to |aunch.
There are four ETEs, CITE ETE testing, Pad ETE testing, ESTL/SAlL
ETE testing, and M ssion Readi ness Testing (IRT).

2.2.4 Definition of Test Standards

Test standards include docunmentation standards, review standards,
and anonaly reporting requirenents. The docunentation standards
are the docunents required for each test, the format, content, and
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di stribution of these docunments. The review standards state which

organi zations wll review the required docunents, the reviewtine
frame, and the incorporation of conments into the docunents. The
docunent ati on and revi ew standards are described in section 3.
The anonmaly reporting requirenents for the O&GS SM Proj ect
Qperations Test Program are described in section 4.

2.2.5 Ceneration of Requirenents Verification Matrices

A requirements verification matrix for the OGS Project Qperations
SM Test Programi s contained in appendix E of this document.

This matrix maps the O&GS SM requirements to the individual
tests that will verify them These requirenents will be the
success criteria for the systens inplenentation and will be used
to determine if the test was successful in denonstrating the
requirenments.

2.2.6 Ceneration of this Docunent

Thi s docunent will be used as the OGS SM Proj ect Qperations Test
Program gui delines. This docunent will define conponents such as
deliverables, content, and reviews. |In addition the plan
outlines the formati on of the O&GS SM Proj ect Operati ons Test
Team This docunment will be reviewed by the O&GS SVMSE, SMOM

| TAV, SVG and all supporting organizations for content and format.
The final docunment will be used as a guideline for all testing.
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2.2.7 Roles and Responsibilities

The O&GS SMBE has the overall responsibility for the Q&GS Proj ect
Qperations SM Test Program The O&GS SMSE reports to the HST
Project Verification team The O&GS SMSE has the responsibility
for overseeing the SMGT and conmuni cation test effort. MOISES SVG
and | TAV are responsi ble for coordinating the preparation,
execution, and reporting the Q&GS Project Qperations SM Test
Program Support fromthe organizations in figure 1-1 wll be
required in the preparation and execution of these tests. Roles
and responsibilities for each specific test are defined in the
appropri ate appendi X.

2.3 Preparation Phase

The Preparation Phase consists of detailed planning activities and
t he devel opnent of the step-by-step procedures for a test. These
activities focus on specific tests defined during the Pl anning
Phase and begin one to three nonths prior to the planned execution
of the test and conclude wth the TRR The O%GS SM Pr oj ect
Qperations Test Team forned during the planning phase wll
continue to coordinate the preparation phase activities.

The activities to be perforned during this planning phase are:

e Definition of test flow and major test activities.

e (Cenerate sections 1 - 5 of Test Plan/Procedure (as
described in section 3) one to three nonths prior to
pl anned execution of the test.

e (Cenerate the test specific O&GS SM Project (perations Test
Programrequirenents verification matri x.

e Cenerate a PDB certification nmatrix that contains al
commands to be sent during the test, with their |evel of
certification.
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Devel op Section 6 of the Test Plan/Procedure (step-by-step

pr ocedures).

Defi ne success criteria.

Specify detailed resource (i.e., people, facilities,
systens) requirenents.

Specify step-by-step activities associated with pre-test,
test, and post-test activities.

Produce and el ectronically distribute as-planned Test

Pl an/ Procedure 3 days prior to the test execution date.
Generation of briefing messages 3 days prior to test.
Schedul e and conduct TRR 1 to 3 days prior to test.

2.3.1 Roles and Responsibilities

The roles and responsibilities of various individuals and
supporting organi zations in the preparati on phase of the testing

ar e:

&GS SMBE coordinates all activities associated with
preparation phase activities.

Lead organi zati ons as Test Coordi nators coordinate al
activities associated with a specific test.

&GS SM Proj ect Qperations Test Team coordi nates resource
pl anning activities to insure all resources are avail abl e
to support execution of the test.

Al other organizations provide the support required.

2.3.2 Preparation Phase Products

The products to be produced during this phase of testing are the
test procedure to be used for the test run, briefing nessage, and
TRR package.
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2.4 EXECUTI ON PHASE

The Execution Phase consists of the execution of the step-by-step
test procedure in Section 6 of the Plan/Procedure generated during
the Preparation Phase. These activities focus on specific tests,
begi nning after the successful conpletion of the TRR and endi ng
with the post-test debriefing.

The activities which are defined within the Execution Phase
include an on-line pre-test briefing, test execution, anomaly
reporting, maintenance of as-run procedures, and post-test
debriefing. Each of these activities is defined in the subsequent
par agr aphs.

A pre-test set-up briefing will be held for each test session over
voice circuits. The briefing will occur at |east 30 minutes prior
to the start of initial set-up and include a review of any test
set-up redlines which were made to the test plan/procedure during
the TRR A Test pre-brief will occur on the

conmmuni cations | oop after the test set-up and prior to
execution of the test plan/procedure which will include a
review of all redlines which were made to the test

pl an/ procedure during the TRR. The prinmary purpose of the pre-
test set-up briefing and Test pre-brief is to verify that all
test participants have a copy of the test plan/procedure, are
aware of any deviations to the test script, that all systens are
operational and running nomnally, and that all voice and data
circuits are configured correctly.

Once the pre-test briefing has been conpl eted, the actual
execution of the step-by-step test plan/procedures will begin.
The Test Director will signal the start of test execution, at
which tinme the Test Conductor will begin follow ng the test
procedures. The Test Conductor will verify system checklists and
requirenents as they are nmet during the test. The Test
Coordinator will be responsible for checking off requirements as
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they are being verified during test execution. Any deviations to

the test plan/procedure nust be approved by the Test Director
prior to being inplemented. Any such deviations nust be
docunent ed and announced to all participating el enents during the
test. The Test Conductor will be responsible for maintaining a
master copy of the as-run test procedure. The test plan/procedure
nmust be el ectronically updated by the Test Coordi nator before it
is filed with the HST library. This will insure that the as-run
procedure is kept on file.

Al anonal i es observed during execution of the test will be
docunented by the Test Coordinator, using the TSAR form It wll
be the responsibility of the Test Director to track all docunented
anomalies to insure closure or resolution.

At the conclusion of test activities, a post-test debrief will be
held. This debrief will be conducted with all participating
el ements on the voice conmuni cations | oops i Mmedi ately foll ow ng

test conpletion. The Test Director will |ead the debri ef
di scussion with participation fromall test support elenents.
Each elenent will identify any anomalies or probl ens observed

during testing. The Test Coordinator will record these anonalies
for inclusion in the flash test report. Once all elenents have
reported the as-run findings, the Test Director will announce the
schedul e for all post-test activities including conpletion of

anal ysis, date of fornal test debrief, and delivery date for the
flash test report and the final report.

Post - processi ng of data collected during a test will al so be
included in this phase. Post processing activities include

i nvestigation of any test anomalies that occurred during test
execution. The requirenents matrix will be reviewed by the Test
Coordinator to prepare it for publication in the flash test
report. Any requirements that could not imediately be verified
during test execution will be noted in the flash test report and
verified during the post-processing activities.
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Products coll ected at the conclusion of the test are the as-run
test plan/procedure, any TSARs witten, appropriate printouts from
all systens, and any systemtapes and/or disks which were

produced. The Test Coordinator will be responsible for keeping

t hese itens.

2.5 REPORTI NG PHASE

The Reporting Phase consists of two parts; the flash report and
the final report. Each SMGT will produce these two reports. A
flash report is a short two or three page report that consists of
a cover sheet that summarizes the test results, and states if the
test needs to be rerun, if it was successful, or partially
successful. A lists the TSARs witten during the test execution
and a copy of the conpleted requirenents matrix are al so
included. The flash report is issued within three days of test
conpletion. The final test report will be issued within 4 weeks
of test conpletion, and will contain the results of the anonaly

i nvestigations that were conducted on each TSARs witten during
the test. The requirenments matrix as conpleted or updated as
applicable and TSAR list will also be included in the final
report.

The Test Coordinator will be responsible for checking al
requirements to ensure that any requirenents that were not
successfully verified are indicated as such for the flash test
report. The Test Coordinator will use all information conpiled
during and after test execution to conplete the requirenents
verification matrix for the final test report.

The Test Coordinator, with input fromall supporting test
elements, will nmake any necessary reconmendations for foll ow up
testing activities. This would include reprocessing data
collected during the test, requesting additional analysis tine,
and informng the test community of a retest date, if necessary.
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